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(54) PHOTOGRAPHING DEVICE FOR TRAVEL BODY 

(57)Abstract: 

PURPOSE: To extend the service life of a lighting device for 



photographing a travel body. 

CONSTITUTION: This device is equipped with a travel body detector 4, an 
encoder 3 for measuring the travel distance of a travel body 1, a TV 
camera 5, lighting devices 6 and 7, and a control section 8 for outputting a 
trigger signal, upon receipt of output signals from the detector 4 and the 
encoder 3, due to the arrival of the body 1 at the position of the camera 5. 
Also, the camera 5 has a shutter for causing CCD image pickup elements 
to operate for the preset time, upon receipt of the trigger signal. In 
addition, the lighting devices 6 and 7 are turned on with the trigger signal 
and continue to light for the approximately same period as the shutter 
operation time of the camera 5. 
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CLAIMS 



[Claim(s)] 

[Claim l]Have the following and it has a solid state image pickup device which can set up 
charge storage time at the time of said television camera changing an image pick-up into an 
electrical signal, An imaging device of a movable matter object which operates a solid state 
image pickup device by said trigger signal, turns on said lighting system by said trigger signal, 
and is characterized by maintaining the almost same time point light as time when said solid state 
image pickup device is accumulating an electric charge. 

A moving object detector which detects a movable matter object and outputs a detecting signal. 

A migration length measuring instrument which measures migration length of a movable matter 
object. 

A television camera which is provided in an image pickup position of a movable matter object, 
and picturizes a movable matter object. 

A control section which inputs said detecting signal and migration length from said migration 
length measuring instrument as a lighting system which illuminates said image pickup position, 
computes a time of a movable matter object coming to an image pickup position, and outputs a 
trigger signal. 

[Claim 2]An imaging device of the movable matter object according to claim 1 when an 
illuminating body is turned on the cycle T and it turns [ said lighting system ] on lighting times 
by t («T), wherein it makes energization current to an illuminating body an about T/(10t) - 1 
time as much range as amperage rating of an illuminating body. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[ 0001 ] 

[Industrial Application]This invention relates to the imaging device of the movable matter object 
which illuminates and picturizes a movable matter object. 

[ 0002 ] 

[Description of the Prior Art] In order to inspect the product etc. which are carried and 
transported to a beltline etc., it picturizes with a television camera etc., a stillness side is 
acquired, this is displayed on a display, and detecting a defect etc. is performed. There is a 
method of using the television camera provided with the method of illuminating with a 
stroboscope or the electronic shutter as such an imaging method. 

[0003]In the method of using a stroboscope, a television camera emits light in a stroboscope, 
when the image pickup position which picturizes a movable matter object is always picturized 
and a movable matter object passes through an image pickup position. A CCD (charge coupled 
device) image sensor is mainly used, and the television camera provided with the electronic 
shutter enables it to set up the charge storage time of a CCD image sensor beforehand. Since the 



CCD image sensor operates till the time set up from the operation start, this will have shutter 
functions. This imaging method is a method which an electronic shutter operates and picturizes, 
when the image pickup position of the movable matter object is always illuminated and a 
movable matter object passes through an image pickup position. 

[0004] 

[Problem(s) to be Solved by the Invention] When using a stroboscope, the stroboscope is 
expensive, and its life of a stroboscopic tube is short, and they must be exchanged frequently. 
Noise is generated at the time of luminescence. Since the television camera is always operating, 
and environment light carries out entering light to a television camera also at the time of 
stroboscope nonluminescent, it is accompanied by degradation (Bure) of a screen. For this 
reason, processing of putting the whole imaging device into a camera is usually made. 
[0005]Since time to picturize is short when picturizing using the television camera provided with 
the electronic shutter, in order to acquire a good picture at this short time, it is necessary to 
illuminate powerfully with a halogen lamp etc., and, for this reason, there is a problem that the 
life of an illumination tube is short. 

[0006]This invention was made in view of the above-mentioned problem, and an object of this 
invention is to provide the imaging device of the movable matter object which lengthens the life 
of a lighting system by making lighting time almost the same with charge storage time using the 
solid state image pickup device which can set up charge storage time. Sufficient lighting is 
obtained by impressing a short-time over-current to a low-intensity light source. 

[0007] 

[Means for Solving the Problem]A moving object detector which detects a movable matter 
object and outputs a detecting signal in order to attain the above-mentioned purpose, A migration 
length measuring instrument which measures migration length of a movable matter object, and a 
television camera which is provided in an image pickup position of a movable matter object, and 
picturizes a movable matter object. Said detecting signal and migration length from said 
migration length measuring instrument are inputted as a lighting system which illuminates said 
image pickup position. Have a control section which computes a time of a movable matter object 
coming to an image pickup position, and outputs a trigger signal, and said television camera. 

Have a solid state image pickup device which can set up charge storage time at the time of 
changing an image pick-up into an electrical signal, make the solid state image pickup device 
operate it by said trigger signal, and said lighting system. The light is switched on by said trigger 
signal, and the almost same time point light as time when said solid state image pickup device is 
accumulating an electric charge is maintained. 

[0008]Said lighting system is made to make energization current to an illuminating body an 
about T/(10t) - 1 time as much range as amfierage rating of an illuminating body, when an 
illuminating body is turned on the cycle T and it turns on lighting times by t («T). 

[0009] 

[FunctionJWhen a movable matter object comes to an image pickup position, if a trigger signal is 
outputted from a control section, the solid state image pickup device of a television camera will 



operate, and will accumulate the set-up time electric charge, and the image pick-up of a movable 
matter object will be performed. The lighting system which inputted the trigger signal 
simultaneously with this solid state image pickup device starts lighting, and after a solid state 
image pickup device carries out charge-storage-time lighting mostly, it ends lighting. Thereby, 
since the lighting times of a lighting system are time with few almost same time grades as 
imaging time, compared with the case where the light is always switched on like before, the life 
of a lighting system becomes long, there are also few rises in heat and its energy expenditure also 
decreases. 

[00 10] A lighting system lights up periodically, and since it is short-time energization even if it 
makes lighting current T/t twice the amperage rating of an illuminating body, when short [ the 
lighting times t within the cycle ] (t«T) compared with the cycle T, a life is not affected. Safety 
is seen and it is considered as a T / (lOt) about [ twice ] over-current. Even if it uses a thereby 
comparatively low-intensity light source, for example, a light emitting diode, practically 
sufficient lighting is obtained. 

[ 0011 ] 

[Example]Hereafter, the example of this invention is described with reference to drawings. 
Drawing 1 is a block diagram showing the composition of an example. In drawing 1. 1 is a 
movable matter object and is picturized for an inspection etc. 2 conveys the movable matter 
object 1 at a fixed speed with the roller 2a formed in right and left on the band conveyor which 
conveys the movable matter object 1 . 3 is an encoder which detects rotation of the axis of 
rotation of the roller 2a, and generates the pulse B corresponding to the carrying distance of the 
band conveyor 2, i.e., the migration length of the movable matter object 1 . Calculation of this 
pulse number will acquire the migration length of the movable matter object 1. 4 is provided 
with a proximity sensor by a moving object detector, detects the movable matter object 1 which 
passes the position as which the band conveyor 2 was determined beforehand, and outputs the 
object detection signal A. 

[0012]The television camera 5 is right above [ band-conveyor 2 ], and is provided in the image 
pickup position of the distance L lower stream from the moving object detector 4. A CCD image 
sensor is built in, and this CCD image sensor is constituted so that charge storage time can be set 
up beforehand. Other solid state image pickup devices, such as MOS, may be used instead of a 
CCD image sensor. Charge storage time can be set up now in the range for several 1 0 to several 
100 microseconds. The lighting lamp 6 is arranged so that an image pickup position maybe 
illuminated. The light emitting diode etc. which luminescence produces in an instant as a light 
emitting device are used. A light emitting diode is cheap, and is long-life, and there is also little 
power consumption. 

[0013]The lamp driver 7 is energizbd to the lighting lamp 6, and carries out predetermined time 
luminescence for a light emitting device. Emission time is adjusted with a timer and a timer is set 
up become somewhat longer than the charge storage set period of the television camera 5. While 
the CCD image sensor is operating by this, the movable matter object 1 is illuminated certainly. 

If the object detection signal A is inputted from the moving object detector 4, the control section 



8 calculates the pulse B from the encoder 3, and when the movable matter object 1 does distance 
L movement of and comes to the image pickup position [ directly under ] of the television 
camera 5 from the moving object detector 4, it will generate the trigger C. The television camera 
5 operates a CCD image sensor by this trigger C, operation is suspended after the set-up charge 
storage time, and the lamp driver 7 is switched off after the time which made turn on the lighting 
lamp 6 and was set up. 

r0014] Drawing2 shows the timing chart of this example. When the movable matter object 1 
does distance L movement of and it comes to the image pickup position of television camera 5 
directly under after the object detection signal A was outputted from the moving object detector 
4, the trigger C is outputted from the control section 8. The lighting lamp 6 is turned on in an 
instant by the trigger C, and operation is started, and the CCD image sensor of the television 
camera 5 will suspend it, if a charge storage set period passes. It is behind for a while and the 
lighting lamp 6 is also switched off. 

[0015]Next, the energization current of the light emitting device used for the lighting lamp 6 is 
explained. When the movable matter object 1 sets the charge storage set period t of the CCD 
image sensor of the television camera 5, i.e., the minimum required time of lighting lamp 6 
lighting, to 100 microseconds (0.1 ms) for appearing repetition time (cycle) T for 1 / 10 seconds, 
a duty ratio (t/T) will be 1/1000. the eurrent value which becomes the same as the time of 
calorific value being amperage rating being 1000 times when energizing with such a duty ratio 
since the amperage rating of the light emitting device is restricted by generation of heat, but 
setting a safety ratio to 10 - 100 times of amperage rating - 1/of one cycle - it can energize for 
1 000 hours. Although the above explains an example, since the high current is possible to short- 
time energization in this way, even if it uses the light emitting diode (LED) which is a 
comparatively low-intensity light source, practically sufficient lighting is obtained without 
shortening a life by energizing a short-time over-current. 

[0016]Next, the influence of environment light is explained. Environment light is a light 
irradiated by the movable matter object 1 from light sources other than lighting lamp 6. Although 
the television camera 5 incorporates the image pick-up within the operating time of a CCD 
image sensor, light and environment light according [ this period ] to the lighting lamp 6 are 
added. Since the television camera 5 is always wide opened when using a stroboscope, only 
environment light enters at the times other than the time of a strobe li^t. Since the movable 
matter object 1 is always moving, it will be in the state where the image at the time of 
luminescence and the image by the environment light at the time of nonluminescent lapped, and 
the picture blurred, and image quality will deteriorate. By giving shutter functions to the 
television camera 5, the fault accompanying speed light photography can be removed, and 
environment light can be used positively. 

[0017] 

[Effect of the Invention] Since, as for this invention, only same tenor illuminated the movable 
matter object mostly with the operating time of this solid state image pickup device using what 
has shutter functions to the solid state image pickup device of the television camera so that 



clearly from the above explanation, the life of the light source for lighting can be lengthened. 
When emission time is short, sufficient lighting can be obtained without shortening a life by 
impressing an over-current to a low-intensity light emitting device by amperage rating. 
TECHNICAL FIELD 



[Industrial ApplicationJThis invention relates to the imaging device of the movable matter object 
which illuminates and picturizes a movable matter object. 



PRIOR ART 

[Description of the Prior Art] In order to inspect the product etc. which are carried and 
transported to a beltline etc., it picturizes with a television camera etc., a stillness side is 
acquired, this is displayed on a display, and detecting a defect etc. is performed. There is a 
method of using the television camera provided with the method of illuminating with a 
stroboscope or the electronic shutter as such an imaging method. 

[0003]In the method of using a stroboscope, a television camera emits light in a stroboscope, 
when the image pickup position which picturizes a movable matter object is always picturized 
and a movable matter object passes through an image pickup position. A CCD (charge coupled 
device) image sensor is mainly used, and the television camera provided with the electronic 
shutter enables it to set up the charge storage time of a CCD image sensor beforehand. Since the 
CCD image sensor operates till the time set up from the operation start, this will have shutter 
functions. This imaging method is a method which an electronic shutter operates and picturizes, 
when the image pickup position of the movable matter object is always illuminated and a 
movable matter object passes through an image pickup position. 



EFFECT OF THE INVENTION 

[Effect of the Invention] Since, as for this invention, only same tenor illuminated the movable 
matter object mostly with the operating time of this solid state image pickup device using what 
has shutter functions to the solid state image pickup device of the television camera so that 
clearly from the above explanation, the life of the light source for lighting can be lengthened. 
When emission time is short, sufficient lighting can be obtained without shortening a life by 
impressing an over-current to a low-intensity light emitting device by amperage rating. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the InventionJWhen using a stroboscope, the stroboscope is 
expensive, and its life of a stroboscopic tube is short, and they must be exchanged frequently. 
Noise is generated at the time of luminescence. Since the television camera is always operating, 
and environment light carries out entering light to a television camera also at the time of 
stroboscope nonluminescent, it is accompanied by degradation (Bure) of a screen. For this 
reason, processing of putting the whole imaging device into a camera is usually made. 
[0005]Since time to picturize is short when picturizing using the television camera provided with 
the electronic shutter, in order to acquire a good picture at this short time, it is necessary to 
illuminate powertully with a halogen lamp etc., and, for this reason, there is a problem that the 
life of an illximination tube is short. 

[0006]This invention was made in view of the above-mentioned problem, and an object of this 
invention is to provide the imaging device of the movable matter object which lengthens the life 
of a lighting system by making lighting time almost the same with charge storage time using the 
solid state image pickup device which can set up charge storage time. Sufficient lighting is 
obtained by impressing a short-time over-current to a low-intensity light source. 

MEANS 

[Means for Solving the ProblemjA moving object detector which detects a movable matter 
object and outputs a detecting signal in order to attain the above-mentioned purpose, A migration 
length measuring instrument which measures migration length of a movable matter object, and a 
television camera which is provided in an image pickup position of a movable matter object, and 
picturizes a movable matter object. Said detecting signal and migration length from said 
migration length measuring instrument are inputted as a lighting system which illuminates said 
image pickup position, Have a control section which computes a time of a movable matter object 
coming to an image pickup position, and outputs a trigger signal, and said television camera. 

Have a solid state image pickup device which can set up charge storage time at the time of 
changing an image pick-up into an electrical signal, make the solid state image pickup device 
operate it by said trigger signal, and said lighting system. The light is switched on by said trigger 
signal, and the almost same time point light as time when said solid state image pickup device is 
accumulating an electric charge is maintained. 

[0008]Said lighting system is made to make energization current to an illuminating body an 
about T/(10t) - 1 time as much range as amperage rating of an illuminating body, when an 
illuminating body is turned on the cycle T and it turns on lighting times by t («T). 



OPERATION 



[FunctionJWhen a movable matter object comes to an image pickup position, if a trigger signal is 
outputted from a control section, the solid state image pickup device of a television camera will 
operate, and will accumulate the set-up time electric charge, and the image pick-up of a movable 




matter object will be performed. The lighting system which inputted the trigger signal 
simultaneously with this solid state image pickup device starts lighting, and after a solid state 
image pickup device carries out charge-storage-time lighting mostly, it ends lighting. Thereby, 
since the lighting times of a lighting system are time with few almost same time grades as 
imaging time, compared with the case where the light is always switched on like before, the life 
of a lighting system becomes long, there are also few rises in heat and its energy expenditure also 
decreases. 

[001 OJA lighting system lights up periodically, and since it is short-time energization even if it 
makes lighting current T/t twice the amperage rating of an illuminating body, when short [ the 
lighting times t within the cycle ] (t«T) compared with the cycle T, a life is not affected. Safety 
is seen and it is considered as a T / (lOt) about [ twice ] over-current. Even if it uses a thereby 
comparatively low-intensity light source, for example, a light emitting diode, practically 
sufficient lighting is obtained. 



EXAMPLE 

[ExampleJHereafter, the example of this invention is described with reference to drawings. 
Drawing 1 is a block diagram showing the composition of an example. In drawing 1. 1 is a 
movable matter object and is picturized for an inspection etc. 2 conveys the movable matter 
object 1 at a fixed speed with the roller 2a formed in right and left on the band conveyor which 
conveys the movable matter object 1. 3 is an encoder which detects rotation of the axis of 
rotation of the roller 2a, and generates the pulse B corresponding to the carrying distance of the 
band conveyor 2, i.e., the migration length of the movable matter object 1 . Calculation of this 
pulse number will acquire the migration length of the movable matter object 1 . 4 is provided 
with a proximity sensor by a moving object detector, detects the movable matter object 1 which 
passes the position as which the band conveyor 2 was determined beforehand, and outputs the 
object detection signal A. 

[0012]The television camera 5 is right above [ band-conveyor 2 ], and is provided in the image 
pickup position of the distance L lower stream from the moving object detector 4. A CCD image 
sensor is built in, and this CCD image sensor is constituted so that charge storage time can be set 
up beforehand. Other solid state image pickup devices, such as MOS, may be used instead of a 
CCD image sensor. Charge storage time can be set up now in the range for several 10 to several 
100 microseconds. The lighting lamp 6 is arranged so that an image pickup position maybe 
illuminated. The light emitting diode etc. which luminescence produces in an instant as a light 
emitting device are used. A light emitting diode is cheap, and is long-life, and there is also little 
power consumption. 

[0013]The lamp driver 7 is energized to the lighting lamp 6, and carries out predetermined time 
luminescence for a light emitting device. Emission time is adjusted with a timer and a timer is set 
up become somewhat longer than the charge storage set period of the television camera 5. While 
the CCD image sensor is operating by this, the movable matter object 1 is illuminated certainly. 

If the object detection signal A is inputted from the moving object detector 4, the control section 



8 calculates the pulse B from the encoder 3, and when the movable matter object 1 does distance 
L movement of and comes to the image pickup position [ directly under ] of the television 
camera 5 from the moving object detector 4, it will generate the trigger C. The television camera 
5 operates a CCD image sensor by this trigger C, operation is suspended after the set-up charge 
storage time, and the lamp driver 7 is switched off after the time which made turn on the lighting 
lamp 6 and was set up. 

[0014] Drawing 2 shows the timing chart of this example. When the movable matter object 1 
does distance L movement of and it comes to the image pickup position of television camera 5 
directly under after the object detection signal A was outputted from the moving object detector 
4, the trigger C is outputted from the control section 8. The lighting lamp 6 is turned on in an 
instant by the trigger C, and operation is started, and the CCD image sensor of the television 
camera 5 will suspend it, if a charge storage set period passes. It is behind for a while and the 
lighting lamp 6 is also switched off. 

[0015]Next, the energization current of the light emitting device used for the lighting lamp 6 is 
explained. When the movable matter object 1 sets the charge storage set period t of the CCD 
image sensor of the television camera 5, i.e., the minimum required time of lighting lamp 6 
lighting, to 100 microseconds (0.1 ms) for appearing repetition time (cycle) T for 1 / 10 seconds, 
a duty ratio (t/T) will be 1/1000. the current value which becomes the same as the time of 
calorific value being amperage rating being 1000 times when energizing with such a duty ratio 
since the amperage rating of the light emitting device is restricted by generation of heat, but 
setting a safety ratio to 10 ~ 100 times of amperage rating - 1/of one cycle -- it can energize for 
1000 hours. Although the above explains an example, since the high current is possible to short- 
time energization in this way, even if it uses the light emitting diode (LED) which is a 
comparatively low-intensity light source, practically sufficient lighting is obtained without 
shortening a life by energizing a short-time over-current. 

[0016]Next, the influence of environment light is explained. Environment light is a light 
irradiated by the movable matter object 1 from light sources other than lighting lamp 6. Although 
the television camera 5 incorporates the image pick-up within the operating time of a CCD 
image sensor, light and environment light according [ this period ] to the lighting lamp 6 are 
added. Since the television camera 5 is always wide opened when using a stroboscope, only 
environment light enters at the times other than the time of a strobe light. Since the movable 
matter object 1 is always moving, it will be in the state where the image at the time of 
luminescence and the image by the environment light at the time of nonluminescent lapped, and 
the picture blurred, and image quality will deteriorate. By giving shutter functions to the 
television camera 5, the fault accompanying speed light photography can be removed, and 
environment light can be used positively. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing li lt is a block diagram showing the composition of this example. 
[Drawing 2] It is a timing chart of this example. 

[Description of Notations] 

1 Movable matter object 

2 Band conveyor 

3 Encoder 

4 Moving object detector 

5 Television camera 

6 Lighting lamp 

7 Lamp driver 

8 Control section 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 

DRAWINGS 

[Drawing 1] 
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[Translation done.] 
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